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Money Agen! 


For example: 
Instead of this tool 
(Fig. 1), finished at 


the regular price— 


You buy— 


the same tool ‘milled 
and brazed only” 


(Fig. 2) 


substantial 
reduction in cost! 


AKE advantage of this saving which you can make 

on the cost of all Carboloy cemented carbide tools. 
Request a ‘milled and brazed’’ quotation on one ar 
more of the Carboloy tools you are now using. Then 
compare the prices with those you ordinarily pay. You'll 
want all of your tools ‘milled and brazed’ when you 
see the difference in cost. For further details, address 


CARBOLOY INC. a 
2183 E. Grand Blvd., Detroit, Mich. 


CHICAGO CLEVELAND ‘The Mark of <ARBOLOY 
NEWARK PHILADELPHIA 


SAVE ON THE COST OF 


CARBOLOY 


CEMENTED CARBIDE TOOLS 


“IT’S IN THE COMBINATION” 


} 


The National National ( ar- 
Carbide Boring bide Boring 
Tool — plus — Tools s ay 
the National operati 
Rotary Bush- — improve 
ing makes a | work — multi 
perfect boring | | | | | ply output and 
set-up. increase profit 
1 
National 
We specialize 7 tary Bushings 
in the building eliminate 
of boring tools vibrations and 
(Bars) for any friction—mak« 
purpose and of holes round 


any design. | y and smooth 
| | rs | 


NATIONAL BORING TOOL CO. 
1312 MT. ELLIOTT AVE. DETROIT 


MASTER OF SCIENCE DEGREES 
IN ENGINEERING 


Evening Courses Only 


Architectural Engineering Ad- Production Methods in Airplane 

ministration. Mfg. 
Water Color Rendering of Arch- Differential Equations 

itectural Perspective. Advanced Mechanics 
Cest Survey and Estimate of Applied Elasticity. 

Materials. Advanced Strength of Materials. 
Architectural Design. Theoretical Mechanics. 
Higher Structures. Investments, Banking, Statisti 
Mechanical Vibrations. Structural Engineering. 
Power Cost Service Analysis. Basic Chemical Engineering 
Conveyors and Material Handling. Industries. 

—— 


BACHELOR OF SCIENCE DEGREES 
Both Day and Evening Courses 


Architectural Engineering. Electrical Engineering 

Aeronautical Engineering. Industrial Engineering 

Chemical Engineering. Mechanical Engineering 

Civil Engineering. Metallurgical Engineerins 


LAWRENCE INSTITUTE of TECHNOLOGY 


15100 Woodward Ave., Highland Park, Phone Town. 8-77 


Classes Open Sept. 6... Catalog Upon Request 
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LAMB 
BALL BEARING 
INDEX 
TABLES 


WITH LAMB MULTIPLE SPINDLE 
HEADS MAKE AN IDEAL APPLICA- 
TION ON PARTS WHERE MULTIPLE 
OPERATIONS ARE REQUIRED. 
SUITABLE FIXTURES MOUNTED 
ON LAMB BALL BEARING INDEX 
TABLES INSURE ACCURATE IN- 
DEXING WITH EASY OPERATION. 
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F. JOS. LAMB CO. 


DETROIT, MICH. 
6343 Wight St. Fitzroy 5382 
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PROGRESSIVE 
TOOL & CUTTER CO. 


2345 WOLCOTT ST. FERNDALE, MICHIGAN 


Cutters, Reamers, Counterbores, Spotfacers, 
Form and Special Cutting Tools 


DETROIT OFFICE 


PHONE 10228 WOODWARD AVENUE 
ELMHURST 6439 PHONE TOWNSEND 8-6422 


Colonial Broach Company 


Detroit 


Manufacturers of Broaching Tools of every Description 


From our many vears’ experience in specializing in Broaches and Broaching 


~ 


Tools, we have developed a knowledge in this field Indispensibl 
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to the \utomotive Pool Engineers, 


147 Jos. Campau Ave. Fitzroy 4236 
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x-Cell-O Drill Jig Bushings 


Combine 
“Ex-Cell-O Precision” 
with Long Life and Economy 


M2?! from high-grade tool steel, hardened 

our own modern, electrically controlled heat 
treating plant \ecurately ground to closest 
tical limits, suring low cy lite and Case replace 
nent. 

x-Cell maintains a stock ot 2534 tvpes and 
sizes and over 200.000 bushings in the Detroit stecl 


for immediate shipment 


\ type and style to meet every bushing require 


ment. 


Bushing Data Folder available tor vour ce 
sioners, drattsmen and purchasine department 


Co. 
1200 Oakman Blvd. Detroit, Mich. 


Tools Dies 
Production Machine Work 


Commerce Pattern Foundry & Machine 


2211 Grand River Ave. Detroit, Mich. 
HIGH CONDUCTIVITY COPPER CASTINGS 
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REPORT OF NEW CHAPTER COMMITTEE 
has tormulated several plans for 
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plans have been submitted to 
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ngineer, testing and inst 


ing steam turbines and 
diesel engines. From here. 


he took up post 


gradu 
ite work at Purdue Univer 
sitv, which was interrupted 


by the World War. 


Returning from the sery 
ice he became identified 
with different organi 
tions in the cutting too 
and special machine field 
specializing on hydraulic 


equipment. Early in 1929 


he became Mechanical En 


eineer for Ex-Cell-O wher 


he has devoted his acti 
ities to the Precision Bor 


ine Machine. 


and are to be acted o1 
a special meeting in the near future. 


— ANNOUNCEMENT — 
each month 
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Left t hh Mr. L. K. Rosenberg, Tool Engineer, Plant Layout, General Motors Truck 
Corporation, Pontiac; Mr. T. B. Carpenter, Assistant Chief Tool sgn 
Truck Corporation, Pontiac; Mr. J. EF. Slavik, Tool and Sales Eneineer, 
Swasey Company, Detroit Branch 
he general meeting is held 
of the Journal must be in by the 20th of the Po 
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DON’T BE TOO OPTIMISTIC 


can't, Just by the searing action of a power 
aught, remove a cancer from your liver. 
ver, Coue was right in many ways. So 

Baker Kddy. Physicians say worry 
secretion of certain harmful juices which re 

ulcers on the inside lining of the stomach. 
have ulcers? 


Was 


Causes 


uughts may be more deadly than lethal gas. 
billion and a half persons on earth are absolute 
ntrolled by thought. Their situation is pitiful 
when they are controlled by the thoughts of 
me individual or a clique. It isn't easy to think, 
easier to follow the great thinkers. This habit 


‘king for saviors has caused too much trouble 
idy. Congress should pass a law prohibiting 
practice to an extent of more than 14 of | per 

Kkach man’s salvation is in his own mind. 


must save himself, 
d. Be 


ucism, Hddyism, Stoicism, and all other isms 


Thus only can we all be 
stoical! 

harmful only when we try them to 
The 


sis that he simply cannot be temperate, medi 


to apply 


he ills of humanity. cause of all man’s 


wderate. 


pessimistic about everything. 


It's just as wrong to 
here is a 
to be optimistic and a time to be pessimistic 


few things at a time. 


be optimistic 


Don't be optimistic 


it everything or pessimistic about everything. 


ng is wholly right or wholly wrong 


always, 


where. It's wholly wrong to wear a bathing 
to your mother-in-law’s funeral, but entirely 
ect and proper to wear one on the beach if 


that way. 


e have discovered antidotes for most polsons. 


much fear is the poison that brings on an ex 
pessimism. 


uces a mental excess of optimism, which neu 


es some of the pessimism and results in mental 


The antidote is courage, which 


world has recently, and stili 1s, suffering from 


erdose of 


fear and pessimism. It has beet 


| poor taste to be optimistic. 
breach of etiquette if you're pessimistic. 


Is. the 


vogue now. It has just begun to 

caves like the gentle breeze at the dawn of 

It will soon be sweeping around the world 

rushing, mighty wind. We'll be just as hav 
hen as we are now. 

rse, looking into the future is like looking 

mirror; vou see what vou bring, so | must 


It will soon 
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EDITORIAL PAGE 


be caretul of what | say of ut or vo ta 
me as a pessimist But | would hke to call vou 
attention to the many overtime hours of labor 
which each and evervorne Of us tool enginee.©rs, cle 
signers. and drattsmen will soon be complaming 
about 

With our motors in the rear end, our contours 


the tuture 


streamlined and floating on dirigible balloons, with 


production doubled by tantalum and tungsten cat 


bide—well, it's about time for tear drops and 
curtain drops. 
NEWS NOTES OF THE INDUSTRY 
Phe Adam Opel Company, General Motors’ sub 


sidiary in Germany, 
evlinder model of 
While the lines are approaching the ultimate in 
streamline designing, they are not too radical, from 
fear 


has just announced a new six 


interesting streamline design, 


that the body shaping might prove unpopular 


he six evlinder side-valve engine is a bore and 
stroke of 65 mm. and 90 mm. and delivers 32 
horsepowet 

\ line ot tipped cutting tools of cobalt alloy, 
welded to carbon steel shanks, manutactured bv a 


Manchester, England, company is now being dis 


tributed in this country. It is claimed that. the 
cobalt alloy in these tools has properties between 
high speed steel and tungsten carbide, combining 


toughness with hardness. The shanks are recessed 


to an acute angle to receive the tips, this giving a 
backing approximately normal to the cutting pres 


sure, wide variety of shapes and sizes \ 
had. 
“The spirit of optimism that is sweeping the 
country is beginning to be felt by the machinery | é 
trade,” reports the AMERICAN MACHINISTS a 
‘From Indianapolis comes word of an immediate 
reaction to the home loan discount bill. Plants ars 
taking on men, inquiries are better and there are 
more orders being booked. Not much is. stirring ; 
in Pittsburgh, although two U.S. Steel Corpora 4 


tion plants, long down, have reopened.” 
FUTURE EVENTS 
\ue st Cri ( nica Saociet 
ventio Denve race 
\ugust 30—September 1—S.. ircrait Meet 
ng, leve (| ()] 
Yor 
Decer ( 5-9 \ Meeting 
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A TRIP THROUGH A SECTION OF 
| THE CHRYSLER PLANT 


( 


nducted 


lndward © 


hict 


and 


Described ly 


lee, 


Pool Designer, 


( rat T 


~ 
Qn this trip vou wall be shown the machine tools, fixtures, tools, and setups for machining four wheel 
brake evlinders (above leit). These castings are made of close grained cast iron. When finished the 
: bores must be tree from all blow holes and porous spots. The castings are annealed to soften any hard 
spots and to equalize the strains. In testing them for leakage (upper right), alcohol is used with a pres- 
sure of 1200 Ib. per square in. 


face, ePTOOVE, | 


No. 2.) Rough turn, and 
grooving is done to hold in place rubber protectors. 


( 


lathe equipped with two tool blocks. The rear bloc! 
Oper. Noo 1. Core drill and ream holds stetlite tools for facing and rough turning, 2 
ge oa 0008 to 0.010" for the front block holds a circular forming tool for the 
vrooving operation. The cuts are short (not ove 
grinding \utomatically controlled seconds), so hand feed is used. The machine is so 
hydraulic teed drill press with a six ranged that the spindle is started and stopped by tl 
spindle head. operation of the lathe carriage. 
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Oper. No. 7. Grind the bores. Internal grinding machine. 


Work is held in place | pring pressure 


Oper No. 9 nspect. Check all threaded holes for diameter 
and pitch of threads. G bores and check all holes for spacing 
and ecntel distance rel il to the bores, 


Ni 10) \ le viinders, pistons, springs, and 


rubber prot 
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Oper. No. 8. Lapping the bores. Lap is covered with abras 
paper held on by rubber bands. .Another washing operat 


takes place before Inspection, 


The brake assembly line. The assembling fixtures are mount 
ed upon a double track built of angle iron, and are moved by t! 
conveyor chain. The inspection Operation No. 9 is particular] 
thorough because it 1s not contemplated that the brakes \ 
require any repairs that will necessitate the disassembly of 


evlinders and pistons during the life of the cat 


EASY DRAWING METHOD 


McCauley and Madison Inc., of Detroit, Michigan, have 
veloped a pad which makes drawing and sketching easy, 
have aptly named it K-Z DRAF1 

It is a combination of plates on bristol boards, ruled 
metrically on one side with standard 4” cross  sectiot 
on the other, either side having horizontal and vertical 
at inch intervals. The outfit consists of the cover, pad, 
plates. The cover 1s made of artificial leather in sizes conv 
ent for portfolio or bag, and contains a pocket conventer 
carrying sketches, etc 

The pad or refill contains 100 sheets of durable transpat 
paper from which blue prints can be mad 

By inserting a ruled plate under the top sheet of the pad 
user has lines to enable him to make true drawings or sketcl 


The drawing will contain no cross section lines 


tors 
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Tool Engineering Bulletin No. 5 
DEEP HOLE DRILLING 


In the construction of many modern mechanisms and apparatus, and particularly in the 
construction of automotive engines, it is required that oil shall be conveyed under pressure 
to the various bearings and moving parts. This usually calls for the drilling of comparative- 
ly small diameter and very deep holes thru some of the members. Due to these require- 
ments a new technique of deep hole drilling, on a production basis, has been developed. 


If the holes to be drilled are 34” diameter or larger, an oil hole drill can be used to ad- 
vantage, that is a drill with an oil hole thru its entire length so that fluid can be carried to 
the cutting edges. If on the other hand, as is usually the case, the holes to be drilled are 
from *,,,” to 3@” in diameter, this type of drill cannot be used. For the latter purpose, 
special deep hole drills have been designed. These differ from ordinary twist drills prin- 
cipally in that the web is much heavier and the spiral somewhat faster. The web in some 
cases may be 40% of the diameter of the drill. 


This in turn necessitates a special type of sharpening so as to effectively break up the chips 
and to eliminate undue end thrust on the drill. The most approved type of sharpening is 
shown in the sketch on this page. 


It should be noted that the drill is first sharpened in the conventional way, after which 
the angular cuts are made with a grinding wheel having a sharp corner. 


Some remarkable results have been achieved with drills of this type. As an example, 
holes 14” diameter and 4!” deep, in .35 Carbon Steel, are being drilled in from 1% to 

1!, minutes. It is only necessary to lift the drill out one or two times in the entire length 
of the hole. This operation is being performed with the drill running at 65 surface feet per 
minute. Feeding is done by hand, and will average about .005” per revolution of the drill. 


Inasmuch as the construction of this type of drill must be varied to suit conditions, and 
materials, it is recommended that deep hole drilling problems be submitted for engineering 
advice. 


rtesy of C. J. Oxford. National Twist Drill & Tool Co. 
Detroit, Mich. 
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Tool Engineering Bulletin No. 6 
THE TORSIONAL STRENGTH OF TWIST DRILLS 


The data given below were obtained as a result of extensive tests conducted in the En- 
gineering Laboratories of the University of Michigan. The investigation was prompted by 
a desire to learn something about the torsional deflection of drills under load, and also to 

establish the relation of the average torsional load on a drill, to the load at which the drill 
would break. 


The tests were carried out on a Tinius Olsen torsion testing machine with the shank of 
the drill in a taper socket. Deflection indicators were arranged both at the end and at the 
middle of the fluted portion of the drill. The tests recorded here were conducted with 1” 

diameter High Speed Steel Twist Drills of standard design. 


The results indicated that twist drills deflect, torsionally, even under ordinary drilling 
loads, though the deflection is comparatively small. Further, it was found that the torque 

required to operate a drill under ordinary conditions is only about fifteen percent of the 
torque at which the drill will break. 


The average torque load, when drilling steel with a 1” diameter drill, is about 800 inch 
pounds. The deflection, at the point, under this load when recorded at a 30 inch radius 
showed a movement of 1.7”, or approximately 0.030” at the periphery of the drill. 


The average torque at which 1” High Speed Steel Drills would break was found to be 5500 
inch pounds with a deflection of about '%” at the drill periphery. 


From these tests, it was concluded that this size of drill has ample strength to withstand 
any torsional strains to which it is apt to be subjected. Should the torsional load increase, 
due to dulling, from 800 inch pounds to say 1200 inch pounds there would still be a safety 

factor of 4! plus. 


It was further concluded that in view of the amount of deflection shown, the increase in 
cross section of a drill may be desirable in many cases in order to eliminate chatter, which 
in the case of a drill is nothing more or less than torsional deflection. 


Courtesy of C. J. Oxford. National Twist Drill & Tool Co 


Detroit, Mich. 
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A TOOL ENGINEERING PROJECT 


By SVERRE BERG, FLOYD CARLSON, CLARENCE ERICKSON, 
HERBERT ROYLE, LEONARD SPRENGER, TOM TOMAKICH, 


KENNETH 


WATSON, 
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ft the 


various phases of the 


We 
rather than o1 


ed 


count 


complete, uninterru 


narrative. For example, the ac- 


tracing the path of the r 


Inaterials through the plant until tl 


emerge as a finished drill press, 


machine loading, and production costs. 


But, in this connection, let it be clearly un- 
derstood that we do not claim credit for having 
created an ideally perfect manufacturing plant 
on 


paper. It is not our intention to hold up 


this project as an ideal specimen of production 


planning, and, far from desiring to squelch 
any adverse criticism of any of the details, or 
even the whole, of our project, we shall eag- 
erly welcome 


he 


all the discussion and criticism 


that may forthcoming. 


would 


Obviously, it hoeth impracticable 


and tedious to print the complete project in 


all its details, including all the operation and 
data sheets which of necessity were made up 
for each detail, and all the individual calcula 
tions by which such items as machining times 


and labor costs were obtained. Henee. an 


attempt will be made in the following pages 
merely to give a cross section of this several 
months’ project. It is hoped, however, that 
nothing essential has been omitted, and that 
the material chosen for publication is so repre 
sentative of the various phases of the project 
that the reader may, if he so desires, fill in the 
missing details for himself by merely follow 
ing through the 


typical procedures outlined. 


most of the omissions will be 


In other words, 


found to be matters oft repetitive detail, 


The plan of presentation followed has been 


to several distinct, separate deseriptions 


Sver rd Sprenger, Clarence’ Erickson, Tom 
machining times, labor costs, anc on 
Pomakicl ovd Carls Louts Wokas, Kenneth Watson, Herbert Royle ad $0 
These items will be dealt with sep 
arately under appropriate headings 
The several topies discussed will 
design of tixtures, labor costs, machine hour rates, 


leave out the description of the meth- 


ods used in computing conveyor speeds, 


presented in the following order: 


mechanical drawing of the drill press 


together with the bill of material (Fig 


2); operation sequences and operation 
times, and how thev were arrived at 
in the case of two of the most typical 
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Bench Drill Press manufactured in 


the plant. 
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| BL OF MATERIAL 


WANE & STOCK SIZE MAT | 
224-4 X T 2 S72 
22-43 |NAME PLATE | 
(2242 ALNONT DRILL [7 \s72| 
\PETAINER SPRING / 
2240 DIALOOK WASHER 
12239 | | Yo -PRUSS MULESS SET scr | 
2237 BRASS PLUG / 
SX MOLESS SET SCR | / 
2235 ABR BELT | / | 
(2234 |OTOR W* 3006/ LET 
12232 \ADLEVER-Yg DA 11473 | (CRS 
(223/ |BASE - PAT 7. W*229/- P/ 
|2230 |THRUST Pi - / 
~ (2229 |\WAREWED BALL- DiA / 
2228 |7HRUST BEARING - | | S72 | 
2227 - -PATT 2227-F/ | 
2226 LEUER- PATI W*2226-P/| | \C/ | 
2225 | Ye /8USS SCR | SID 
\2224 | | ¥ MOLESS SET SCR | / 
(2222 | COLLAR Ug 1 CRS 
222/ SETSCR | 1 
2220 | PULLEY 1 | 
\22/9 - 63504 ¥g / \CRS 
(2217 |ADAPTER BUSH Dl | | CRS 
[Ye /BUSS1 SET SCR \ 2 STD 
22/5 X2 4g | CRS) 
(22/4 Som) StR 1 
(22/2 |WASMER - DIA / 
22// |ARN-PATIN® 221/-P1 [7 lee] 
T t 
22/0 SLT SOR | / 
12209 | Ye BAT | # 
12208 - (76008. 418 CRS: 
(2207 | WASHER D/A. | 2 
\2206 \CAP - PATT W*2206-P/ ACA 
2205 \QOWEL X/ 3 
2204 \AQIUSTING 1 \CRS 
2202 USS MD LESS SET SCR\ 
220/ 7 M°220/-FY 
SENSITIVE RADIAL BENCH PRESS - 2200 
Fig. 2. Mechanical Drawing and Bill of Material for Drill Press 
uls of the drill press; the redesign of one of the system of revolving membership, each individual 
ils for greater economy in production; the eco- in the class had several opportunities of working 
Ics Of machinery selection and fixture design; on every branch of the project. 
CSCTIPD rf |a ot Mall TH ar 
ription of the layout of the plant, material We wish to acknowledge our indebtedness to the 
dling, and the routine of the details in the following individuals and companies for generously 
s stages of completion through the plant; supplying us with information and electrotypes of 
rs; and, finall cost analysis. machine and cooperating with us in many other 
ord as to the methods of work followed by ways, enabling us to complete this project: Mr. 
student. member of the class has, at Hughes, Canedyv-Otto Manufacturing Co.:. Mr. 
time or other, worked on each of the phases npbell, Lee Machinery Co.; Mr. DuBois, Potter 
the problem outlined above. Phe work was and Johnston Machine Co.: Messrs. [leidlinger and 
id on by small committees of two or three Dowd, Leland-Gifford Co Mr. Nieman, Chas -\. 
bers, each committee specializing in one par Strelinger Co.: Mr. Nielsen, Gardner Machine Co. : 
branch of the work. For example, ther \Ir. Stokes, Sebastian Lathe Co.: Mr. Slavik. Warn 
the machine, the tool, the fixture, the execu er and Swasey Mir. Wells, Moteh and Merrv- 
gage committees, and so Through a weather Machinery Co.: Mr. Winter, Cincinnati 
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Machine and Cincinnati Grinders Inc.: Mr. 
Landis Tool Co.; Mr. Hodges, Barber-Colman 
Co.; Mr. Livingstone, \merican Broaching Machine 
Co.; Mr. Martin, Logan Co.; Major Woofter, Swift 
ctric \\ ( Ider Mr. OwartzZ, (seorge \. Gsloor 
Tool Co.; Mr. Peterson, Kelley Reamer Co.; Mr. 
Spencer, Detroit Boring Bar Co.; Mr. Plant, -\ustin 
(o.: Mr. Anderson. General Electric Co.: Mr. Nent., 
Carboloy Co.; Mr. Dunn, F. Houghton and Co. ; 
Mr. Enelish, Thompson Produets Co.; Mr. Pott, 
Iknglish and Miller Co.; Mr. Voorhets, Jos. Bar- 
rett Co.: The Restrick Lumber Co.; Mr. Patterson, 
\veyv Drilling Machine Co.; Mr. Ferrington, Grah 


am-Paige Motor Co.: Mr. Siegel, Packard Motor 
Co.; and all other individuals and companies who 


have rendered us assistance in any way, and whom, 
through oversight may not be listed. 


OPERATION SEQUENCE, DETERMINATION 
OF OPERATION TIMES, AND FIXTURE 
DESIGN FOR COLUMN 


he cold rolled steel stock for the column (Fig. 3) 
is ordered O.O10" oversize, so that a standard reamer 
can be used for reaming the column hole in the base. 
lf 1.750” diameter stock were ordered, the column, 
after grinding, would be smaller than this figure, 

and a_ special 

7500 * reamer would 
be required for 


reaming the 


hole in the base. 
BREAK CORNERS 4DRILL SPOT 2-16USS TAP It was 
COLUIW -ONE REQD.-CRS. - PART N* 2208 


neces 


sary to grind 


hog. 3. Column of Drill Press the stock be 
cause the standard commercial tolerance on cold 
rolled steel shattineg stock 1s O00 On?” . which 


Was more than we could allow on this particular fit. 

\ hydrauhe teed cut-off saw, shown in Fig. 4, 
was chosen for the operation of sawing the bar 
stock tollowing consideration influenced the 
selection of this machine: The compensating hv- 
drauhe feed is of great value because it keeps the 
horsepower imput steady, and makes an infinite 
number of teeds obtainable while the machine is 
cutting. The teed pressure is constant and easily 
adjusted to suit the cross section to be cut. The 


deeper the saw blade enters the cut, the more teeth 


there are in contact, thereby Increasing the feeding 
pressure required. On a round bar the feeding re 
sistance decreases as the center of the material 1s 
passed. The teed pressure being uniform, the feed 
rate changes in accordance with the varying re 
sistance pressure and the cross section. This is 
shown graphically by the heavy and light sections 
in Fig. 3 

\ccording to data furnished by the manufacturers 
of the cut-off machine. a cutting speed of 70’ per 
mas ised sawing cold rolled steel, 
The production rate area. for steel with a tensile 
strength of 70,000 Ib. per square inch, is given as 19 
square inches per minute. Dividing 60 seconds by 


CTOSS tiona 


Phe estimated 


the shaded port 


shows that the num 


ute throughout 


cross section ot 


duct 15 per cent from ou cal 
a margin of safety 
throughout this paper in cor 
he COTTECT ra 1 
the cut-off machin 

pieces per hour 


The graph in 


lig. represe 
used for all productio 
the graph. the ordinate rep 


day that the machine operates. an 


When columns 


hours available 
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4 Warner Cut-OF S 
used Poor colum Lon 
19 gives 3.16, the number of seconds required | 
sawing each square inch of cross 

area of 2.4 squar 
inches, machini om Time 1 
7 ia the eperation of sawing wall be 2 
3.16 2-6 seconds 

Ing the machine tor the next ¢ 
Fie. 5 is 7 seconds, making tl 
The areas of all floor to #] mor tlme tor thre Opel 
at 
fo arrive at the production 
ber of cu. in. ot lour, we divide S600 seconds 
metal removed by PIV 238 DICCeSs DET he 
hydraulic feed ¢),, 
wing to human inettcien 
the same per min- 
° ihe reakdowns, and other continge 
: cies, such a production cannot | 
bat counted upon. Pherefore we d 
ulated production 
rse will be follow 
uting preduction 
roour production 
S5 pe recent 
ts the mac hine loa 
torm ot chart w 
es in the plant. | 
ts the hours of tl 
the abscissa tl 
nu parts tor imtermittent periods of ti 
spindles are cut off he gray 
shows that the operator and machine have thre 
for other work. 


\ 
ALY HP 
30 where Tois the time seconds, Vo the volume in 
ee al Cu. Ie. 4 metal removed, and HP. the horsepower 
DAT ot the 1 chine lhe 15 per cent power lost im 
| transimissi mm the motor to the work is taken 
account © n the ormula Phe time required tor 
erinding the column is found by substituting the 
second operation, drill spotting, the actua alues for Vand Hl the tormula 
SO) sheht that an ite ) 3 seconds 
ed at for the machining time. The Caned 706 x O.304 
Press shown in Fig. 7 1s adequate tot 2+ seconds 
t the Se OF L 1V ¢ machine 
e justified. By going thro the me Phe production per hour wall be 3600 24 Pa 
| 
t | operatol seconds uD = 
pieces per hour. In this case there will be no 
oor to floor (more properly bench to 
per cent deduction for imefficrency, as the centerless 
time. Dividing 
ae erinder is automatic, the parts being fed into the 
( (| IVES 
qduction © 514 
ver hour. Deduct 
usual 15 per 
1 neftherency, @ 
] ae) } 
rrected PTrOCUA 
j -FART NQ &208 
number ol at 
A | — 
crt the ictua | | Cc } 
however, as the — * 1 {Gy 
SaW operatol N° 2208-F-/ \/ 
y 
this opera 
} g Fixture for Drill Spotting Column 
has just time 
sport drill 
| ( thie Sal 
cut 
wed te th 
1s show) 11 
Phe part 1s 
n the Vee ( hen | 
/ 1 
agallst thie ( 
Ser \, and is hel perat 
hand whale ith his other | do he lowe 
through bushing to a iy” the 
spindle 
Cineinnati centerless grinder, sl nin ig, 
for thre third chine 1s 
vd with an automatic Dat ceeding hopper 
electrically controlled hive 14 hee ( 
ent for maintainine a unttorm diameter o1 
ie | Cin Centerle Grinder for third 
cral hn 
e average metal removing capacit cent 
s grinder is 1 cubic inch per minute pet 10 
ower apphed, from which tl ollowing forn (jrindine by this method gives an accurac 
derived 11 ne pass fhe ratio of the 
1 t 1 te Of s 
seconds tea ( Is about 
‘| or stee this « sideration ¢ based the 
HP. x 85% ber of wheels required 1n one vear., 
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lhe teed (tf) in inches per minute of the 
vork through the grinder is determined by the 
diameter of the feed regulating wheel and 
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the angle at which this wheel is set to a per 


pendicular to the axis of the grinding wheel. 


] 
| 


lhe following formula is used: 


Dx (of regulating wheel) x sin 


10 illustrates. 


No. 4 is bur- 
Phe amount of metal 


Operation 
ring 
e 

removed in this operation 
and & 


WHEEL 


is sheht, seconds 
Was estimated as the floor 
to floor time. Production 
vill be 


cent or 382 


3600 8 x 85 per 


pieces per 
hour. Fig. 11 shows the 
a Sebastian En- 


lathe. 


machine, 


sine 


hig. 10 


ot feed of work (1) 


Determination 


lhe 


burring 


fixture used. for 
the 


Fig. 12. It is 


column is 
through centerless 
shown in 

grinder 


lathe tor burring end of 


column. 


mounted on the carriage of the engine lathe from 


Which the tatlstock has been removed. The bars 


come from the centerless grinder down the chute 


\ which empties them into the fixture. The oper- 


ator stands at the tront of the lathe, and locks the 
column [Eoin the fixture by exerting an upward 
pressure on.the lever ¢ 


by 


ploved in an 


which clamps the work at 
that em 
the 


similar to 


clutch, He 


means Of aA Cal actlon 


over-running feeds 


—— 

S 

lig. | Fixture for Burring Column 


fixture toward the headstock by turning the handk 
1). The downward pressure on E forces the pro 
jection F against the work to keep it from revoly 
ing. .\s the end E of the clamp is lifted, the part Bi. 


which rests on the rolls G, slides toward the tail 


stock end of the lathe and down the chute H. 


spring actuated knockout rod located in the head 
stock spindle ejecting the parts. .\s the end E ts 
lifted farther, the column [ rolls out of the chute .\ 
into the fixture, and the column J stops against th 
plate Wo where it rests, until the clamp is returned 
to the position shown, allowing it to roll to positior 


The fifth operation, performed on the machin 


) 


shown in Fig. 13, is tap drilling. .\ feed of 0.012 


per revolution and 614 rpm. was:used. To find thi 


machining time we use the simple formula: 


Gt) 


Nx F 
where Tis the time in seconds. |. the depth of tl 
hole, N the number of revolutions per minute, a1 
I’ the feed per revolution. 


60 x ] 8 
) seconds, 


614 x 0.012 


Mowing 3 seconds for loading and unloading tl 
fixture, the floor to floor time is 12 seconds. 1! 


output will be 3600 12 x .85 = 255 parts per ho 


GRINDING NS ~ 
“th 
— 
HEE 
ia 


jig used for this op 
is shown in Fig. 14. 


perator places the col 


the hardened vees at 


iw bottom resting on the 
ned button D, and with 


- 
cam-locking clamp B 
J 
the column in place. 
—ot his other hand he low 
ie «drill through the 
ne at ta stop collar 
he drill press spindle. 


sixth operation, per 
on the machine 
in Fig. 15, is tapping. 
ised a cutting speed ol 
per minute. The mean 


eter of a 3-16 lap 1s 


2". circumference 1.08”. 
sixteen threads must be en ; 
( Cat t Fie 13 
ed tO thread depth 
threads. drilling column 
() 
of tap 2»? 


1.08 


~> 


e number of revolutions required 1s 


3 seconds to reverse the tap. the Loot 


3 seconds. The output will be 
Sx .85 3602 pieces per hour. 
e same type jig (minus the bushine plate), 


for the preceding operation of tap drilling 


wed tor 


tapping. 


Cex | | 
Wart VY 


4A 


| 


2 = 


Loce 


VIEW OF CAM 
AD \ 
A® 
FIXTURE 2208 F-4 
hig. 14. Fixture used 


illing column. 


eratlo qd dat shee 
tor the « l Dat 
t this Vere 1 cle uj) 
tor each « the remat a 
no details thy 
press, as also wert 
data sheets It wall be 
noted that the data Pig. 15 \vey Tapper used 
sheets carry columns 
tor machine hour rates, wage frates, direct labor 
costs, and tooling efficiencies. The determination of 
these items will be described fully in the seetion of 
this paper entitled Cost Analysis \ll the other col 
uwnn headings in the data sheet shown are self-ex 


OPERATION SEQUENCE, DETERMINATION 
OF OPERATION TIMES, AND FIXTURE 
DESIGN FOR BASE 


the cast iron base (Fig. 16) 
The 


No fixture Is as the operat 


(pr ration on 


is to dise grind the bottom machine 1s 


shown in Fig. 18. 


lace, 


or presses the 
hand 


of metal, just enough to smooth the surface. so that 


part against the grinding wheel by 


It is necessary to remove only a slight amount 


- 


15 seconds is an floor to floor time allowance 


ample 


on this operation. This gives a production of 4 a 


minute, which is almost twice the production re 


quired, enabling the same operator to perform the 


second operation, drilling the four 13/32” holes. 
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“x-Cell-O Internal Grinding 


Spindles 


Achieve a High Degree of Accuracy 
with Maximum Speed and Efficiency 


YALBINING maximum 


mits a high degree of accuracy 


speed with rigidity pel 


on production 


erinding with Ex-Cell-O Internal Grinding Spindles. 


Phese spindles are fitted with Precision Ball 
ings designed and manutactured by [x Cell-© 
exclusively for grinding spindle service 


of Ex-Cell-O Spindles for all 


erinding machines 


Ex-Cell-O Aircraft & Tool Corp. 


Detroit, Mich. 


BORING 


CUTTERS 


Serrated 


BARS 


Rigid Adjustable 


«<A 


Cut on Center 


THE DETROIT BORING 
BAR COMPANY 


682-690 E. Fort Street 


DE TROL, MICHIGAN 


THE KELLY 
REAMER Co. 


25 YEARS 
MAKING PRODUCTION TOOLS 


23 YEARS 
HELPING KELLY MAKE THEM. 


WM. PETERSON 
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. UNBALANCE OF 0.2 OUNCE INCHES 


It locates 
Constructed tor 


No 


roduction balancing 


operate, oublesome adjusting 


slide rule, or dash pots 


Parts on 


ata very slight cost 


Write 


ir details! 


Kor balancing automobile wheels, 


uullevs, pump impellers and crankshatts. 
| 


Commerce Pattern Foundry & Machine Co. 


2211 GRAND RIVER AVE. 


the unbalance the measures the exact depth of drill to correct it. 
, it 1s fast 


SCTEWS, 


vhich ACCUPACY depends can he 


tires. 


and extremely simple to 


springs, knife edges, cutmeters, 


replaced in five minutes 


Nwwheels, clutches, fan 


DETROIT, MICH. 


Announcing 


E -Z-DRAFT 


An Economical and Fast Method 
of Drawing 
For the Executive 
Engineer 
Designer 
Draftsman 


Sales Engineer 


MeCAULEY & MADISON, Ine. 
115 E. Elizabeth St. 
Phone CAdillae 1240-1241 


HABERKORN & WOOD 
2208 West Fort St. 
DETROIT, MICH, 

— on — 
MINSTER PRESSES 
Inclinable — Horning — Knuckle 
Straight Side and Gap 


KENT-OWENS — Milling Machines 
HOPKINS — Air and Hydraulic Equipment 
PROVIDENCE—High Speed Drilling Machines 
MIAMI — Movable Fixed Center Drill Heads 

GROTNES Special Wheel Machinery 
AVERBECK — SHAPERS 
TUTHILL 


— Pumps 


| 
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INTERCHANGEABLE 


Ce HIGH PRODUCTION TOOLS 


ARE NOW SOLD 
AND SERVICED ONLY 


By Our Own Factory Representatives-- 


Enabling us to render our customers 


Prompter Individual Attention! 
Quicker and More Efficient Service! 


Lower Prices! 


| lease address all inquiries and orders direct to our General Offices at the factory, 7410 St. Aubin Ave., Trinity 2-4581. 


ECLIPSE countersorne COMPANY 


DETROIT, MICHIGAN 


ANNOUNCING... 


A new line of DIE SETS by the 
GULLBERG SALES & MANUFACTURING CO., INC. 


supplementing but not replacing the Gullberg Standard line 
which is being maintained in its entirety. 


Latest Catalog Now At Your Service. 


aa supplies such as 
Dowel Pins, Die 
Springs, Bushings, 
Guide Posts, Stripper 


Special Die Sets 


every description 


made to order 


on short notice. Bolts, Cap Screw 


and ete. 


GULLBERG SALES & MFG. CO., INC. 


840 WEST BALTIMORE AVE, DETROIT, MICHIGAN 
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OFF... TO A 


GOOD STARI 


More and more advertisers who are 
shrewd enough to look for their mon- 
ey’s worth are buying space in the 
A.S.T.E. Journal 


Th e It is producing results---Even at a time 
when sales come hard, for live wire 


Mechan y cal advertisers. 


Paper 


if Write or phone now for Rates 


and further Information 


Michigan 


American Society of Tool 
Engineers 


8203 WOODWARD AVE. DETROIT, MICH. 


Madison 5048 
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